Transmissible mink encephalopathy (TME) is a "slow virus" disease of rancb mink which has been experimentally transmitted to golden hamsters (4) and squirrel monkeys (3) . One of the unusual features of this disease is the absence of any inflammatory response to infection by the causative organism. The target organ is the brain, and lesions are degenerative in nature with the only cellular response on the part of the host being a reactive astrocytosis (6) . This paper reports on attempts to detect specific antibody by using serum neutralization and immunofluorescent procedures.
MATERLULS AND METHODS
Mink inoculation. The experimental animals, inoculum, inoculation procedures, and evaluation of infectivity have been described in a previous communication (5) .
Preparation of rabbit antimink globulin. Gamma globulin was removed from a serum pool of five normal mink by precipitation with 33%O ammonium sulfate. This procedure was repeated three times with the final precipitate dissolved in phosphate-buffered saline (PBS) at pH 7.1 and examined by cellulose-acetate electrophoresis. This mink globulin fraction was used to hyperimmunize rabbits by seven intravenous injections of 10 (DEAE)-cellulose column chromatography (8) . Rabbits were immunized by an initial subcutaneous injection of the mink IgG fraction in complete Freund's adjuvant (Difco), followed at 10-day intervals by two or more additional injections in incomplete Freund's adjuvant. Antisera were collected 12 to 14 days after the last injection.
Preparation of rabbit antimink complement. A 50-mg amount of total protein of mink IgG was precipitated at equivalence by mixing with rabbit antimink IgG which was preinactivated at 56 C for 30 min. After incubation at 37 C for 30 min, the mixture was kept at 5 C overnight. The precipitate formed was repeatedly washed with buffered saline (0.14 M NaCl in 0.01 M phosphate buffer, pH 7.3) until the supernatant of the final washing did not show any optical reading when measured at a 280-nm wavelength with a Beckman-DB spectrophotometer. The precipitate was suspended in 2 ml of fresh normal mink serum, as a complement source, and was incubated at 37 C for 30 (9) . Excess fluorescein was removed by passage through Sephadex G-25. Small samples of the conjugate were stored at -70 C. A portion of the conjugated TME globulin was adsorbed with acetone-dried whole mink powder prepared from 1-day-old mink.
Some tissues to be examined were placed in aluminum foil boats containing 5 fuged at 2,000 X g for 15 min, and the supernatant was passed through a 220-nm membrane filter (Millipore Corp., Bedford, Mass.). Tenfold dilutions of the filtrate were combined in equal proportions with serum taken from the same animal by intracardial puncture at the time of sacrifice. The serum had been stored at -70 C for 24 hr and was not heat or chemically treated. The serum-brain mixture was incubated in a water bath for 30 min at 37 C and then removed to 4 C for 18 hr before being titrated by intraperitoneal inoculation into mink. The results show no neutralizing activity in the TME serum when compared to the infectivity of untreated brain suspensions and suspensions treated with serum from a normal mink (Table 1) .
Serum neutralization with the addition of rabbit antimink globulin. A 220-nm filtrate of a 10% saline suspension of brain from a second TMEaffected mink was incubated in a water bath for 1 hr at 37 C with serum taken from the animal at the time of sacrifice. A portion of this mixture was then incubated with rabbit antimink globulin (RAG) for 1.5 hr at 37 C with intermittent shaking. The mixture flocculated immediately upon the addition of the antiglobulin. A portion of this suspension was centrifuged at 1,200 X g for 15 min, and the precipitate was resuspended in 2 ml of PBS. The supernatant was incubated a second time with RAG, resulting in the formation of a slight precipitate which was removed by centrifugation. This supernatant fluid and the resuspended precipitate from the first RAG treatment were assayed for infectivity by intracerebral inoculation into mink. Intraperitoneal inoculation of mink was used to assay other suspensions. Results show that all suspensions retained infectivity after treatment (Table 2) .
Direct immunofluorescence with whole serum. Nineteen brains from TME-affected mink were examined by the direct fluorescent-antibody technique. Areas from the medulla, thalamus, hippocampus, lateral septal nucleus, and frontal cortex were sectioned and stained from eight brains. Tissues from the frontal cortex of 11 animals, 15 spleens, 6 livers, and 6 kidneys were also examined. These mink had been injected either subcutaneously or intraperitoneally with brain or spleen suspensions and were in various stages of clinical disease when sacrificed. There was no evidence of specific staining in these tissues when compared to mink similarly inoculated with tissues from normal animals.
Direct immunofluorescence with rabbit antimink IgG. Four mink were examined. One was inoculated intracerebrally with mouse spleen (4) and sacrificed early in the clinical course of illness, one was inoculated intracerebrally with rhesus monkey brain (4) and sacrificed during the late stages of disease, and two were uninoculated control animals. Brain was sectioned in a coronal plane at the basal nuclei, midbrain, interbrain, and cerebellar levels. Two serial sections from each specimen were cut at 4 .em on a cryostat, air-dried, and fixed in acetone at room temperature for 3 min before staining with conjugated rabbit antimink IgG. There was no specific staining detected in the gray matter of any of the sections examined. All brain sections from the two TME-affected mink and one of the normal controls showed a weak but particulate fluorescence along the white matter.
Indirect immunofluorescence with rabbit antimink IgG and complement. The TME-affected mink which had been inoculated with rhesus monkey brain and a normal mink were examined by indirect staining. Four sections were cut from each brain at the thalamus level and fixed in acetone at room temperature. Sections were washed with magnetic stirring in 0.01 M phosphate buffer containing 0.14 M NaCI (pH 7.3). Specimens were then treated with fresh, normal mink serum as a complement source and counterstained with either rabbit antimink IgG or antimink complement. Other specimens were treated with serum from the diseased mink before being counter-stained. There was no evidence of specific staining in any of the sections.
DISCUSSION
There was no reduction in the titer of a TME brain suspension after incubation with autologous serum. Rabbit antimink globulin was added to the system in an attempt to increase the sensitivity of the test and to remove immune complexes from solution. Combination of antibody with the TME agent may result in the formation of an unneutralized complex. This could be due to dissociation of the complex or simply because the antibody fails to interfere with the establishment of the agent in susceptible cells. The precipitation of globulin from a serum-brain mixture did not remove the TME agent from the supernatant. The infectivity of the globulin precipitate is most likely due to nonspecific adsorption of infectious material to the antiglobulin-globulin complex. This could be further examined by determining the infectivity of globulin precipitates from brain suspensions pretreated with normal mink serum.
Direct and indirect immunofluorescent studies were unsuccessful in demonstrating the presence of antibody or an immune-inducing antigen in tissues from affected mink. Burnet has hypothesized that kuru, a disease pathologically similar to TME, may be due to an autoimmune mechanism in which normal brain antigen is "leaked" to stimulate antibody synthesis in lymphoid or, perhaps, astroglial cells (1) . Our experiments indicate that there are no antibrain autoantibodies in serum from mink affected with TME and that no IgG production can be detected in reactive astrocytes. The weak fluorescence seen in the white matter of two diseased mink is probably not significant, since it was also seen in one normal control and was not seen on indirect staining.
The failure to demonstrate specific antibody in mink terminally affected with TME is consistent with the relentlessly progressive course of disease and the observation that there is no recovery from infection once clinical signs are recorded. It is not known at this time whether there is truly an absence of any immune response to infection, or whether more sensitive procedures are needed to detect antibody. Experiments on the physicochemical properties of the TME agent indicate MARSH, PAN, that it is tightly bound to subcellular fractions and possesses a high degree of stability to physical and chemical inactivation (7) . Further attempts to characterize its antigenic properties will have to await advancements in purification of infectious tissue homogenates.
